Role of the calcium/calmodulin-dependent protein kinase ii (CaMKII) in the morphine-induced pharmacological effects in the mouse.
Calcium/calmodulin-dependent protein kinase II (CaMKII) is a family of multifunctional protein kinases that activates signaling pathways. The present study was designed to ascertain whether CaMKII could play a substantial role in the expression of morphine-induced antinociception, hyperlocomotion and rewarding effect in the mouse. An i.c.v. pretreatment with a CaMKII inhibitor KN-93 failed to affect the antinociception and hyperlocomotion induced by s.c. administration of a prototype micro-opioid receptor agonist morphine. In contrast, the morphine-induced place preference was significantly attenuated by i.c.v. pretreatment with KN-93. The levels of phosphorylated-CaMKII (p-CaMKII) in the limbic forebrain, but not in the frontal cortex and the lower midbrain, were significantly increased in morphine-conditioned mice, whereas the levels of CaMKII in three brain regions obtained from morphine-conditioned mice were not changed. This up-regulation of p-CaMKII in the limbic forebrain obtained from morphine-conditioned mice was significantly inhibited by i.c.v. pretreatment with KN-93. These results provide evidence that the increase in CaMKII activity in the mouse limbic forebrain may contribute to the rewarding effect, but not the antinociception and the hyperlocomotion, induced by morphine.